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Abstract 
This article describes the design process and the first implementation of an interdisciplinary teaching sequence within a context 
that links Mathematics with History based on the war of the Spanish Succession in 1714. Its design and experimentation with a 
group at Secondary school students lead us to show up some conditions that facilitate and restrictions that hinder the development 
competences on mathematical modelling and inquiry. From these first results, we will then move to its redesign in the case of 
teacher training programmes. 
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1. Introduction 
This work focuses on the design of new didactic devices that enable a functional teaching and learning of 
mathematics that could promote modeling and inquiry students’ competences. Our proposal introduces the design of 
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a sequence of tasks, based on a historical and cultural real context, facilitating a multidisciplinary approach to face 
complex questions and situations in real life. This design lays out questions coming from disciplines outside of 
mathematics, whose deep study will require and integrate diversity of mathematical tools to give answer to them. In 
order to develop this study, it will be necessary to build and use different mathematical models and to know how to 
check and test the validity of the answers these mathematical tools provide.  
In this article we describe the particular work with two students’ groups of Secondary school level with a 
sequence of tasks named ‘Estimating the incidents of 1714’ (in Catalan language: “Valorant els fets de 1714”). The 
final task of the sequence the participation in a literary contest about the consequences of the War of Spanish 
Succession in Catalonia had the purpose to involve students in its experimentation. In order to provide arguments 
to write their composition accurately, students had to face several questions to investigate different aspects of the life 
in Catalonia around 1714. In their investigations they had to work with real data from some historical sources, and 
use mathematical tools for analyze it, so they could understand it and could find answers to the main historical 
question. 
Below we describe the design characteristics of the didactic sequence that was implemented. We also analyse 
some results by using the talks’ registers and the productions from students, but also all the preliminary work from 
researchers and teachers working on it. We assume that the sequence’s implementation which counted on the 
integration of some appropriate didactic devices, through an interdisciplinary teaching sequence based on a real 
historical context, contributes to develop students’ competences on inquiry and mathematical modelling. We thus 
propose the redesign of the didactic sequence to be used in the case of pre-service teacher training programs, to 
provide them with the necessary tools to carry out mathematical and didactic designs to integrate inquiry and 
modelling in their future professional practices. 
2. Theoretical frame of reference 
The didactic sequence has been designed considering criteria and characteristics of several previous researches, 
which were focused on studying the conditions that could help to promote a school activity based on the integration 
of inquiry and of modeling in extra-mathematical contexts. For instance, Sala, Font & Giménez (2013) who 
proposed a selection of tasks in historical and cultural context in order to promote inquiry competences. 
In order to ensure the mathematical and didactic quality of the sequence’s design, we considered the three criteria 
of didactic ‘suitability’ proposed by the Ontosemiotic Approach, EOS (Godino, Batanero & Font, 2007): 1) the 
emotional suitability, 2) the epistemic suitability and 3) the ecological suitability. 
Moreover, it takes a central role the notion of the study and research paths (SRP) proposal (Chevallard, 2012) as a 
didactic device to facilitate the inclusion of mathematical modeling in educational systems and to explicitly place 
mathematical modeling problems at the core of teaching and learning processes (Barquero, Bosch & Gascón, 2013). 
3. Methodological approach 
The sequence started with an initial situation named Si  that referred to the context of Barcelona’s siege 
during the War of the Spanish Succession: 
 
Si: What were the consequences of the incidents of the War of the Spanish Succession for the society, culture 
and political organization of Catalonia? 
 
The initial question opened the study, based on the analysis of some real data on the consequences of the events 
of 1714 in Barcelona in Catalonia. Students participating in the experimentation were asked to write a composition 
to take part in a literary contest announced by a Catalan publisher. It was important that the story was based on the 
conclusions derived from their researches and developing enough rigorous and well-contrasted arguments. In this 
way, students were involved in a deep study about different aspects related with, for instance, Barcelona’s 
population dynamics, economical changes, guilds’ distribution around the city, etc. 
Throughout this study, this generating question evolved into many derived questions that lead to the constant 
search for answers. In this process of facing the questions and searching for temporary answers, students had to keep 
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in mind the historical knowledge that could be used to verify the validity and functionality of all their answers. 
Moreover, students could look outside the classroom means (in all kind of external media) for more information 
about the historical period studied. 
This teaching sequence was implemented during the academic course 2013/14 in two groups of Secondary school 
level (29 and 30 students, respectively) in a Secondary school in Badalona (Catalonia, Spain) called ‘Escola Betúlia’. 
Afterwards, the redesign of this sequence was the base for the experimentation, analysis and redesign for teacher 
training courses of Primary and Secondary school level1.  
The didactic sequence implementation was performed for four weeks, spending 7-8 hours per week for each 
group. Exceptionally the instructional time assigned to the subjects of History, Mathematics and Catalan literature 
were arranged in order to link them along the whole implementation of the sequence. The teacher of History was 
coordinating the experimentation, with the support of the teachers of the rest of the subjects, together with the 
researchers in Mathematics Education who sign this paper.  
Students were organized in ‘inquiry teams’ and worked together in cooperative way. Each team had the 
responsibility to investigate a particular question derivate from the initial situation (Si). The first derived questions 
that opened different lines of researchdistributed to students by the teacher were grouped in three topics named 
A, B and C (explain below), including real data about three aspects of the historical context: population dynamics, 
trades and industry and city configuration of Barcelona around 1714. 
In order to help students with the inquiry process, each team had a worksheet as guide of the investigation. 
However, students had to search information outside the classroom in all available media (webpages, real data from 
historical resources, etc.). These teams had to build up and use different types of mathematical models to study some 
of the derived questions and to contrast the validity of their temporary answers by using tools provided by 
mathematics and also history. 
The worksheets to guide the study as well as other resources recommended to look up more information, were 
made available to students through a blog, created exclusively for this experimentation called  ‘Estimating the 
incidents of 1714’, available in http://valorar1714.blogspot.com.es/. This blog is basically structured in four parts: a 
central part where students could read teachers’ posts with the aim to encourage them to keep on working and 
temporize each of the phases of the sequence; on the right part, there are some materials and resources that could be 
useful for students in their different tasks; the left part has the blog archive, the search bar, some links of interest and 
other resources 2.0 related to Si; on the top, four different boxes contained the worksheets (13 in total) grouped by 
the topics: A, B and C. 
The teaching sequence was organized in three stages. The first one matched up with the historical frame 
contextualization. First of all, students were organized in cooperative work teams and each team had to prepare and 
defend a mural with their results about the historical frame and important events around the war. This activity 
included the co-asses between teams. After that, in order to ensure the students had a clear idea of the chronology of 
the war, teams had to prepare a line time summarizing their finding. This activity was carried out with the free 
software Timetoast. 
The second stage corresponded to the activity named Mathematical investigations. Inquiry teams had to face the 
initial situation Si; each team was focused in certain aspects, determined in each line of investigation (as we have 
said, grouped in topics A, B or C) and each team worked with their worksheet (or guide of inquiry).  
The line of inquiry A was composed by four different worksheets focused on the demographic dynamics of 
Barcelona’s population, and on the prices and wages before and after 1714. The topic B was composed of seven 
different worksheets focused on the evolution of seven different Barcelona’s guilds before and after 1714. The line C 
was composed of two different worksheets focused on the changes in the configuration of the city before and after 
1714. 
 
 
1 This same sequence will be redesigned and then implemented, accordingly with the results coming from its first experimentation at Secondary 
school level, for two courses in teacher training programmes. Firstly, in the course Didactic of the Mathematics II (4th level) of the Degree in 
Primary school teachers training (University of Barcelona) and, secondly, in the course of Innovation and research in Mathematics Education of 
the Inter-university Master Course of Teacher Training. 
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All the worksheets had a similar structure so as to help students to get involved in the process of inquiry and to 
give some initial questions and some advise to carry out the process of inquiry making up new questions so as to 
progress smoothly. Each worksheet had, on the first page, a text to contextualize the particular topic (important 
information about main aspects of the topic A, B or C). The following pages contained the guide of inquiry with 
some questions and advise, which was broke up in two parts. In the first part, students had to face less complex 
questions. Between the two parts, students’ teams had to interact so as to share and exchange information, ideas, 
doubts, etc. They had to previously prepare an interaction worksheet in advance, writing what they wanted to ask, 
which team they wanted to interact, etc. While the interaction they had to write down the information and also all the 
questions and answers they got from other teams. 
Students, along the their progress of inquiry, were asked to write a report that could describe their work facing 
some of the questions, analysing real data, formulating the most appropriate hypothesis and getting some answers. 
When all of the teams had finished their reports they had a class, conducted by their teachers and the first author of 
the article, to share their conclusions with the rest of the teams. Thanks to this global interaction, teams could 
improve their conclusions including a more general viewpoint about the generative question: what were the 
consequences of the incidents of the War of the Spanish Succession for Catalonia? 
In the third stage, students individually had to write a composition following the rules of the literature contest2 
 based on the work done by their team in the first and second stage of the sequence. This text had to be submitted 
in a process of co-assess and, after some required corrections, they could improve and send it to contest’s organisers.  
4. Results and discussion 
Each team had to deliver a report where they described their process of inquiry, showing their work with the real 
data of the line of investigation focused in their worksheet, including their interaction with others and discussing 
their main conclusions and contributions to the general generating question. For instance, if we focus on one of the 
worksheet of topic A, related to the ‘study of prices and wages between 1680 and 1800’, we began analysing real 
data from some historical census collected by several historiographical studies (Figure 1a, data provided by Llopis & 
García, 2011). We began with the following particular sub questions: 
 
Given the data of the bricklayer helpers’ wages in Barcelona, in Madrid and in other cities in Europe during 
some years before and after 1714, how can we describe its changes and evolution over the time? Can we 
observe any difference between the evolution between 1680-1719 and between 1720-1799? Which differences 
could you perceive between the Barcelona’s evolution and Madrid’s evolution? What is the evolution of the 
rest of the cities in the table? 
 
 
 
In the first part of this inquiry, we proposed some questions about the evolution of the wages in different cities. 
Students had to describe one of the wages’ dynamics and compare their work with the rest of the teams. Then, they 
 
 
2  The rules to participate in the literature contest were available in the Bromera publishers web: 
http://www.bromera.com/tl_files/pdfs/Altres/BasesConcurs_Cicatrius1714_DoblePag.pdf 
 
Figure 1a: Annual average of a bricklayer helpers’ wages 
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could formulate hypothesis about what factors could have impact on this dynamics, bringing up new questions to 
carry on their inquiry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From data graphic representation of data (Figure 1b), students had to provide some conclusions about wages’ 
dynamics and their more important changes. At the beginning, they weren’t enough precise when they talk about 
differences between quantities. They tended to use generic words like ‘more…than’, ‘a lot of’, ‘less…than’, ‘a few’ 
but they weren’t used to explain their interpretation using a more precise description through mathematical tools 
like: percentages or averages, absolute or relative taxes of variation, for instance). However, at the end of their study 
they were able to progressively mathematize their study and put in use more complex mathematical tools to better 
explain historical events.  
As we said, when the inquiry teams finished the first part of the investigation they had to prepare the interaction 
report with other teams.  For instance, some teams from line B who were studying the evolution and changes of 
several guilds of Barcelona, like as the fishermen and sailors’ guild (Figures 2a and 2b, Sobrequés, 1993) needed to 
interact at certain point with the team who focused on the changes of the Barcelona’s configuration before and after 
1714 in order to formulated hypothesis to explain the movement of the majority of the fishermen and sailors 
‘household’3. 
The final task was to write a short story to be delivered in a literary contest, as the final response of all the work 
they had been developing during the workshop. The good news was that one of our students won the second prize of 
the contest (named ‘Catalan memories’). 
 
 
3 In order to study the population one can use undirected methods to recollect data. In the Modern Age, they counted the ‘household’ and they 
calculated that each fireplace (or home) had (or lived) from four to seven people.  
Figure 1b: Part of the partial report of an inquiry team working 
with a topic A worksheet  
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5. Conclusions 
With the research presented, on the one hand, we could detect and describe some of the possible conditions that 
facilitate teaching mathematics in a functional way (and we also could realize about some of constraints that may 
hinder or limit it), encouraging a school paradigm shift, where ‘doing math’ means using mathematics to answer 
questions. On the other hand, we emphasized the central role of innovative designs that prioritize inquiry and 
mathematical modelling at the core of their proposals. 
The final task of writing a short story to participate in a literary contest was crucial to involve students in the 
proposed teaching sequence. The presentation and use of specific teaching devices like: using partial reports, 
interactive reports, interaction and debate with other groups, a whole group exhibitions, final reports, etc.) and the 
fact that students had to assume many responsibilities that are traditionally assigned exclusively to teachers (asking 
questions, planning their own study, writing reports partial results, discussing and defending their proposals, etc.), 
helped to stimulate student’s interest, despite their initial confusion. We have also to emphasize the importance of 
planning common session with the whole class  (where they could ask for doubts, share their questions, propose new 
tools and resources, etc.), where the teacher acted all the time as a guide and mediator of the inquiry. This is 
especially important to help students to make generalizations based on facts (as the aspects studied in each line of 
investigation, with each worksheet) because we observed, especially students of 1st level, that students had some 
difficulties to integrate the results of their research with the work from the rest of the groups. 
In the traditional pedagogic and didactic models, the students tend to get instruction in fragmented and isolated 
subjects, consequently, many of them remained quite resilient to use and combine tools from different disciplines 
(for instance, history and mathematics) to face all the tasks proposed. However, we believe that this way of working 
could provide students the necessary means to validate their responses and build their own story (with the 
indispensable support of the teacher). Also, it contributes to the development of hypotheses based on the informed 
imagination, seeking models based on these assumptions and contrasting them with tools from mathematics and 
history. That is, learning by ‘doing history’ approaching history as a scientific discipline (Dean, 2008).  
We consider all these aspects, identified and analysed after the initial design and its first experimentation, are 
important enough to be questioned, and maybe changed, in the redesign of the sequence. Thus, this redesign and also 
the improved didactic devices enabled will contribute to teachers of Primary and Secondary level, with appropriate 
training, will be able to face the challenge of the interdisciplinary sequences design.  
 
Figure 2a: Map of fishermen and sailors’ guild, Barcelona 
in 1516. 
Figure 2b: Map of fishermen and sailors’ guild, Barcelona 
in 1716. 
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